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What is claimed is: 

1 . An apparatus for radially expanding and plastically deforming an expandable tubular 
member, comprising: 

a tubular support member defining an Internal passage and one or more radial 

passages and comprising internal splines; 
a tubular expansion cone coupled to the tubular support member comprising an 

external expansion surface; 
one or more rupture discs coupled to and positioned within corresponding radial 

passages of the tubular support member; 
a tubular stinger defining an internal passage coupled to and positioned within the 

tubular support member; 
an expandable tubular member coupled to the expansion surface ol the tubular 

expansion cone comprising a first portion and a second portion, wherein the 

Inside diameter of the first portion is less than the inside diameter of the 

second portion; 

a shoe defining one or more intemal passages coupled to the second portion of the 
expandable tubular member; 

a tubular member coupled to the shoe defining an internal passage comprising a plug 
seat, one or nnore upper radial flow ports positioned above the plug seat, and 
one or more lower radial flow ports positioned below the plug seat, and 
comprising an external flange for sealingly engaging the interior surface of the 
expandable tubular member and external splines for engaging the internal 
splines of the tubular support member, wherein an end of the tubular member 
receives an end of the tubular stinger and is also received within and 
sealingly engages and end of the tubular support member; and 

a tubular sliding sleeve valve received within and sealingly engaging the internal 

passage of the tubular member defining an internal passage and one or more 
radial passages and comprising a collet for releasably engaging an end of the 
tubular stinger. 

2. The apparatus of claim 1 , wherein the radial passages of the tubular support member 
are positioned above the tubular stinger. 

3. The apparatus of claim 1 . wherein at least a portion of the tubular member comprises 
a composite material. 



42 

AMENDED SHEET (ARTICLE 19) 



wo 2004/076798 



PCT/US20(»4/00624« 



4. A system for radially expanding and plastically deforming a tubular member within a 
preexisting structure, comprising: 

pressure sensing means for radially expanding and plastically defcmiing the tubular 

member within the preexisting staicture; and 
means for injecting a hardenable fluidic sealing into an annulus between the tubular 

member and the preexisting structure. 

5. The system of claim 4, wherein the means for injecting a hardenable fluidic sealing 
into an annulus between the tubular member and the preexisting structure comprises: 

means for injecting a hardenable fluidic sealing into an annulus between the tubular 
member and the preexisting stmcture before radially expanding and 
plastically deforming the tubular member within the preexisting stmcture. 

6. The system of claim 4, wherein the means for injecting a hartlenable fluidic sealing 
into an annulus between the tubular member and the preexisting structure comprises: 

means for injecUng a hardenable fluidic sealing into an annulus between the tubular 
member and the pneexisBng stmcture before or after radially expanding and 
plasticaBy defomiing the tubular member within the preexisting structure. 

7. A method of radially expanding and plastically defomiing a tubular member within a 
preexisting stmcture, comprising: 

radially expanding and plastically defomrdng the tubular member within the 

preexisting structure; and 
injeding a hardenable fluidic sealing info an annulus between the tubular member 

and the preexisting structure. 

8. The method of daim 7. wherein Injecting a hardenable fluidic sealing into an annulus 
between the tubular member and the preexisting structure comprises: 

injecting a hardenable fluidic sealing into an annulus between the tubular member 
and the preexisting stmcture before radially expanding and plastically 
defomrAig the tubular member within the preexisting structure. 

9. The method of claim 7. wherein injecting a hardenable fluidic sealing into an annulus 
between the tubular meniber and Bie preexisting stmcture comprises: 

injecting a hardenable fluidic sealing into an annulus between the tubular member 
and the preexisting structure after radially expanding and plastically 
defomiing the tubular member within the preexisting structure. 
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10. An apparatus for radially expanding and plastically deforming an expandable tubular 
member, comprising: 

a support member; 

an expansion device coupled to the support member comprising rigid external 

expansion surface; 
one or more pressure sensors coupled to the support member; 
an expandable tubular member coupled to the rigid expansion surface of the 

expansion device comprising a first portion and a second portion, wherein the 

inside diameter of the first portion is less than the inside diameter of the 

second portion; and 
a movable valve coupled to the support member for controlling the flow of fluidic 

materials through the interior of the expandable tubular member. 

1 1 . The apparatus of claim 1 0, wherein the pressure sensors comprise frangible 
elements. 

12. The apparatus of claim 1 0, wherein the pressure sensors comprise valve elements 
for controlling the flow of fluidlc materials within the interior of the expandable tubular 
member. 

13. The apparatus of claim 1 2, wherein the support member defines one or more radial 
passages; and wherein the valve elements are positioned vwthin corresponding radial 
passages. 

14. The apparatus of claim 1 0, further comprising: 

a tubular member movably coupled to the support member that defines an internal 
passage having a plug seat. 

15. The apparatus of claim 14, wherein the movable valve is received within the internal 
passage of the tubular member, 

16. The apparatus of claim 1 5. wherein the tubular member defines one or more radial 
passages; and wherein the movable valve defines one or more radial passages. 

17. The apparatus of claim 14, wherein the tubular member seallngly engages an interior 
surface of the expandable tubular member. 
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18. The apparatus of daim 14. wherein the tubular member Is coupled to the second 
portion of the expandable tubular member. 

1 9. The apparatus of claim 1 0, wherein the movable valve element is releasaWy coupled 
to the support member 

20. An apparatus for radially expanding and plastically deforming an expandable tubular 
member, comprising: 

a support mamtier defining one or more radial passages; 
an expansion device coupled to the support member comprising an external 
expansion surface; 

one or more frangible valve elements coupled to and positioned within corresponding 

radial passages of the support member; 
an expandable tubular member coupled to the expansion surface of the expansion 

device comprising a first portion and a second portion, wherein the inside 

diameter of the first portion is less than the Inside diameter of the second 

portion; 

a tubular member defining an intemal passage having a plug seat and one or nrvDre 
radial passages movably coupled to the support member and coupled to the 
second portion of the expandable tubular member and sealing engaging an 
Interior surface of another portion of the second portion of the expandable 
tubular member; and 

a movable valve defining one or more radial passages releasabty coupled to the 
support member and positioned within the internal passage of the tubular 
member. 

21 . A method of radially expanding and plastically deforming a tubular member within a 
preexisting structure, comprising: 

injecting fluidic material Into the tubular member, 

sensing the operating pressure of the injected fluidic material; and 

if the sensed operating pressure of the injected fluidic material exceeds a 

predetermined value, then radially expanding and plastically deforming the 

tubular member within the preexisting structure. 
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22. The method of claim 21 , wherein sensing the operating pressure of the injeded 
tluiri:c material comprises sensing the operating pressure of the injected fluidic matenal 
using a sensor positioned within the expandable tubulai member. 

23, The method of claim 21 . further comprising: 

if the sensed operating pressure of the injected fluidic material exceeds a 

predetermined value, then permitting the injected fluidic material to pass 
through a flow passage within the expandable tubular member. 

25. The method of claim 23, further comprising: 

injecting a hardenable fluidic sealing material through and out of the interior of the 

expandable tubular member into an annulus between the expandable tubular 
member and the preexisting structure. 

2G. The method of claim 25, further comprising: 

preventing the injected hardenable fluidic sealing material from passing though the 
llow passage. 

27. Tlie method of claim 21 . further comprising: 

injecting a hardenable fluidic sealing into an annulus between the tubular member 
and the preexisting structure before radially expanding and plastically 
deforming the tubular member within the preexisting structure. 

28. The method of claim 21 , further comprising: 

injecting a hardenable fluidic sealing into an annulus between the tubular member 
and the preexisting structure after radially expanding and plastically 
deforming the tubular member within the preexisting structure. 

29. A method of radially expanding and plastically deforming a tubular member v/ithin a 
preexisting structure, comprising: 

sensing the operating pressure within the tubular member; and 

if the sensed operating pressure within the tubular member exceeds a predetermined 

valve, then radially expanding and pfaslically deforming the tubular member 

within the preexisting structure. 

30. A method of radially expanding and plastically deforming a tubular member vMvu a 
preexisting structure, comprising: 
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controlling the ftow of fluidic materials within the tubular member using one or more 

movable valve elements; 
sensing an operating pressure of the fluidic materials within the tubular member; and 
If the sensed operating pressure within the tubular member exceeds a predetermined 
valve, then radially expanding and plastically defomning the tubular member 
within the preexisting stmcture using an expansion device. 

31 . The method of daim 30, further comprising: 

during the radially expansion and plastic defonmation of the tubular member, 
displacing the expansion device away from the valve elements. 

32. The method of claim 30, further comprising; 

supporting the tubular member within the preexisting structure using a support 
member, and 

releasably coupling one or more of the valve elements to the support member. 

33. The method of daim 30. further comprising: 

coupling the valve elements to an end of the tubular member. 

34. A method of radially expanding and plastically deforming a tubular member within a 
preexisting structure, comprising: 

supporting the tubular member within the preexisting structure using a support 
memt>en 

controlling the flow of fluidic materials within the tubular member using one or more 
movable valve elements that are coupled to an end of the tubular member. 

sensing an operating pressure of the fluidic materials wrthin the tubular member; and 

if the sensed operating pressure within the tubular member exceeds a predetennined 
valve, then radially expanding and plastically defonnlng the tubular member 
within the preexisting structure using an expansion device; 

wherein during the radial expansion and plastic deformation of the tubular member 
using the expansion device, the expansion device is displaced away from the 
valve elements; and 

wherein one or more of the valve elements are releasably coupled to the support 
member. 

35. A method of radially expanding and plastically deforming a tubular member within a 
preexisting structure, comprising: 
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radially expanding and plastically deforming the lubular member within the 

preexisting strucliite; and 
inje-Gting a hardenabie fluidic sealing into an annulus between the lubniar member 

and the preexisting structure; 
wherein injecting a hardenabie fluidic sealing into an annulus between the tubular 
member and the preexisting structure comprises: 
injecting a hardenabie fluidic sealing into an annulus between the tub:jlar 
member and the preexisting structure after radially expanding and 
plastically deforming the tubular member within the preexisting 
structure. 

36. A system for radially expanding and plastically deforming a lubular member witliin a 
preexisting structure, comprising: 

means for radially expanding and plastically deforming ttio lubular member within the 

preexisting structure; and 
means for injecting a hardenabie fluidic sealing into an annulus between the lubular 

member and the preexisting structure; 
wherein the means for injecting a hardenabie fluidic sealing into an annulus betv/een 
the tubular member and Hie preexisting structure comprises: 
means for injecting a hardenabie fluidic sealing into an annulus between [he 
tubular member and the preexisting structure after radially expanding 
and plastically deforming the tubular member within the preexisting 
structure. 

37. An apparatus for radially expanding and plastically deforming an expandable tubular 
member, comprising: 

a support member; 

an expansion device coupled to the support member comprising an external 

expansion surface; 
one or more pressure sensors coupled to the support member; 
an expandable tubular member coupled to the expansion surface of the expansion 

device comprising a first portion and a second portion, wherein the inside 

diameter of the first portion is less than the inside diameter of Ihe ser^orui 

portion; and 

a movable valve coupled to the support member for conlrolling the flow of fluidic 
materials through the interior of the expandable tubular niember; 
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Wherein the pressure sensors comprise valve elements for controlling the flow of 
fluidic materials within the Interior of the expandable tubular member. 

3B. A system for radially expanding and plastically defomiing a tubular member within a 
preexisting structure, comprising: 

means for radially expanding and plastically defoiming the tubular member witNn the 

preexisting structure; 

nneans for injecting a hardenable fluidic sealing into an annutus between the tubular 

memt>er and the preexisting structure; and 
valve means for controlling the flow of fluidic materials within the interior of the 

tubular member. 

39. An apparatus for radially expanding and plastically deforming an expandable tubular 
member, comprising: 

a support member; 

an expansion device coupled to the support member comprising an external 

expansion surface; 
one or more pressure sensors coupled to the support member, 
an expandable tubular member coupled to the expansion surface of the expansion 

device comprising a first portion and a second portion, wherein the Inside 

diameter of the first portion Is less than the Inside diameter of the second 

portion; 

a nnovabte valve coupled to the support member for controlling the flow of fluidic 
materials through the interior of the expandable tubular member; and 

a tubular member movably coupled to the support member that defines an internal 
passage having a plug seat. 

40. An apparatus for radially expanding and plastically deforming an expandable tubular 
member, comprising: 

a support member 

an expansion device coupled to the support member cwnprising an external 

expansion surface; 
one or more pressure sensors coupled to the support member, 
an expandable tubular member coupled to the expansion surface of the expansion 

device comprising a first portion and a second portion, wherein the inside 

diameter of the first portion Is less than the Inside diameter of the second 

portion; and 
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a ffiovable valve coupled to Ihe support member for controlling the flow of fluidic 
nialciials through the interior of the expandable tiibiildr member; 

v/norsin the tubular member is coupled to the second portion of the expandable 
tubular member. 

41. An apparatus for radially expanding and plastically deforming an expandable tubular 
member, comprising: 

a support member; 

an expansion device coupled to the support member comprising an external 

expansion surface; 
one or more pressure sensors coupled to the support member; 
an expandable tubular member coupled to the expansion surface of the expansion 

device comprising a first portion and a second portion, wherein the inside 

diameter of the first portion is less than tho inside diameter of the secxjnd 

portion; and 

a movable valve coupled to the support member for controlling (he flow of fluidic 

materisls through the interior of the expandable tubular member; 
wherein the movable valve element is releasably coupled to the support member. 

42 A method of radially expanding and plastically deforming a tubular meriibcr within a 
preexisting structure, comprising: 

injecting fluidic material into the tubular member; 

sensing Ihe oporating pressure of the injected fluidic material; and 

if the sensed operating pressure of the injected fluidic material exceeds a 

predetermined value, then radially expanding and plastically deforming the 

tubular member within the preexisting structure; 
wherein sensing the operating pressure of the injected fluidic material composes 

sensing the operating pressure of the injected fluidic material using a sensor 

positioned within the expandable tubular member, 

^^3 A system for radially expanding and plastically deforming a tubular matiber within a 
preexisting structure, comprising: 

means for radially expanding and plastically dcfomiing the tubular member within the 

preexisting structure; 
means lor injecting a hardsnable fluidic sealing inio an ac^nulus between the tubular 
member and the preexisting structure; and 
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means for sensing the operating pressure of fluidic materials within the tubular 
member that is positioned within the tubular member. 

44. A method of radially expanding and plastically defonning a tubular member within a 
preexisting structure, comprising: 

radially expanding and plastically deforming the tubular member within the 

preexisting structure; 
injecting a hardenable fluidic sealing into an annulus between the tubular member 

and the preexisting structure; and 
sensing the operating pressure of fluidic materials within the tubular member using a 

sensor positioned within the tubular member. 

45. A method of radially expanding and plastically defomiing a tubular member within a 
preexisting structure, comprising: 

injecting fluidic material into the tubular member; 

sensing the operating pressure of the injected fluidic material; 

if the sensed operating pressure of the injected fluidic material exceeds a 

predetennined value, then radially expanding and plastically deforming the 

tubular member within the preexisting structure; and 
injecting a hardenable fluidic sealing Into an annulus between the tubuiar member 

and the preexisting structure after radially expanding and plastically 

deforming the tubular member within the preexisting stmcture. 

46. A method of radially expanding and plastically defonning a tubular member within a 
preexisting structure, comprising: 

controlling the flow of fluidic materials within the tubular member using one or more 

movable valve elements; 
sensing an operating pressure of the fluidic materials within the tubular member; 
if the sensed operating pressure within the tubular nnember exceeds a predetermined 

valve, then radially expanding and plastically deforming the tubular member 

within the preexisting stnjcture using an expansion device; and 
during the radially expansion and plastic defontiation of the tubular member, 

displadng the expansion device away from the valve elements. 

47. A system for radially expanding and plastically deforming a tubular member, 
comprising: 
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Jin expansion device tor radially expanding and plastically defonriing trie tubulrH 
member; and 

3 ssnsor i^oupled lo the expansion (Jevice for controlling the operation of the 
expansion device and positioned vyithin the liibular tnenilier for sensing 
operating conditions within the tubular member. 

48. A method of radially expanding and plastically deforming a tubular member. 

conipflsing: 

radially expanding and plastically deforming the tubular member using an expansion 

device; and 

t:c:nlrolling the operation of the exparusinn device using a sensor positioned vsithin the 
tiilMjIar member for sensing operating conditions within the tubular member. 

49. A system for radially expanding and plastically deforming a tubular n»eml)er, 
comprising: 

means for radially expanding and plastically defonning thi5 tubular member using an 

expansion device; ar»d 
means for controlling the operation of the expansion device using a sensor 

positioned within the tubular member for sensing operating conditions within 
the tubular member. 

50. An apparatus for radially expanding and plastically deforming an expandable metallic 
tubular member, comprising: 

a support member; 

an expansion device coupled to the support member comprising an extemal 

expansion surface; 
one Of more pressure sensors coupled to the support member; 
an expandahiR metallic tubular member coupled to Ihe expansion surface of the 

expansion device comprising a first portion and a second portion, wherein tlie 

inside diameter of the first portion is less than Ihe inside diameier of the 

secortd portion; and 

3 movable valve coupled to the support member for controlling the flow of fluidic 
materials through the interior of ttie expandable metallic tubular member. 

I . An apparatus for radially expanding and plastically deforming an expandable tubular 
member, comprising: 

a support member; 
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an expansion device coupled to the support member comprising an extamal 

expansion surface; 
one or more pressure sensors coupled to the support member; 
an expandable tubular member coupled to the expansion surface of the expansion 

device; and 

a movable valve coupled to the support member for controlling the flow of fluidic 

materials thrcMjgh the interior of the expandable tubular member; 
wherein the pressure sensors are positioned within the expandable tubular member. 

52. A method of radially expanding and plastically deforming a metallic tubular member 
within a preexisting staidure. comprising: 

Injecting fluidic material into the metallic tubular member: 

sensing the operating pressure of the injected fluidic material; and 

if the sensed operating pressure of the injected fluidic material exceeds a 

predetemnined value, then radially expanding and plastically deforming the 
metallic tubular member within the preexisting structure. 

53. A method of radially expanding and plastically deforming a metallic tubular member 
within a preexisting structure, comprising: 

sensing the operating pressure within the metallic tubular member, and 

if the sensed operating pressure within the metallic tubular member exceeds a 

predetemnined valve, then radially expanding and plastically defonning the 
nnetallic tubular member within the preexisting structure. 

54. A method of radially expanding and plastically deforming a metallic tubular member 
within a preexisting stmcture, comprising: 

controlling the flow of fluidic materials within the metallic tubular member using one 

or more movable valve elements; 
sensing an operating pressure of the fluidic materials within the metallic tubular 

member; and 

if the sensed operating pressure within the t metallic tubular member exceeds a 
predetermined valve, then radially expanding and plastically defomiing the 
tubular member within the preexisting structure using an expansion device. 

55. A method of radially expanding and plastically defomning a metallic tubular member 
within a preexisting structure, comprising: 
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supporting the metallic M)u\ai member within the preexisting struc:tuie tisiny d 
support member; 

^-tontrollinci the flow of fiuidic materials within the metallic iiMn inenibsr using one 
or more movaL^le valve elements that are coupled to an Hnd of t-if; metallic 
tul>ular member, 

titMising an operating pressure of the fiuidic materials within the metallic tubular 
member, and 

if the sensed operatinc pressure within the metallic tubulai member eKc^eds a 

predetermined vaive, then radially expanding and [)laslically deforming the 
metallic tubular member witfiin the preexisting structure using an expansion 
device; 

wherein during the radial expansion and plastic deformation of Xhe metallic tiit)ulHr 

member using the expansion device, the expansion device is displace-d away 
from the valve elements; and 
whe-oin one or more of the valve elements are releasably coupled to Itie suppoil mnnihor. 
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